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1 Introduction
In RAN #87 meeting, new WI[1] on new FR2 FWA UE was approved. There is one objective that how to address the new RF requirement. 2 options are provided:
· Option 1: existing power class with any modifications/additions(e.g. new UE capability) is reused

· Option 2: A new power class is defined
This paper provides analysis and proposal on UE capability for new FWA UE. 
2 Discussion
For option 1, the concept was raised when discussing handheld UE enhancement. Specifically, the solution was proposed in [2], and we copy it as below:

UE signals its improved spherical coverage %-tile with its power class capability while other power class related requirements of [maximum EIRP, maximum TRP, minimum peak EIRP, and spherical coverage EIRP] are the same.

We think Option 1 is actually the similar method as [2], it tries to allow an existing power class UE to indicate it support other set of RF requirements. The intention is to avoid introducing too many power classes for FR2 in the spec. For example, Power class 1 UE indicates it also support the RF requirement defined for the new FWA UE.
Observation 1: Option 1 tries to allow an existing power class UE to indicate it supports other set of RF requirements.
From [1], we can see the solution only serves for the same form factor. Then for new FWA UE, the question would be: whether we can use single bit to indicate on the new FWA requirement accompany with power class 1, where PC1 is the only FWA device in the current spec. From implementation perspective, the answer is not optimistic. For power class 1, the maximum EIRP is 55dBm, max TRP is 35dBm, and min peak EIRP is 40dBm. It means the UE operates with [40,55]dBm EIRP range, the total variation is 15dB. From the power budget when discussing for PC1 in year 2018, we can see that 16 antenna elements is not enough for 40dBm min peak EIRP. See the summary as in Table 1:
Table 1. power budget summary for PC1

	Parameter
	Unit
	28GHz Band
	39GHz Band

	
	
	C1
	C2
	C3
	C4
	C4
	C1
	C2
	C3
	C4
	C4

	Pout per element
	dBm
	14.0
	14
	
	14
	14
	14.0
	14
	
	14
	14

	# of antennas in array
	
	16
	16
	
	16
	32
	16
	16
	
	16
	32

	Total conducted power per polarization
	dBm
	26.0
	26
	
	26
	29
	26.0
	26
	
	24.6
	27.6

	Avg. antenna element gain
	dBi
	4.0
	4.5
	
	5
	5
	4.0
	4.5
	
	5
	5

	Antenna roll-off loss vs frequency
	dB
	-2.0
	-1.0
	
	-1
	-1
	-2.5
	-1.5
	
	-0.7
	-0.7

	Realized antenna array gain
	dBi
	14.0
	15.5
	
	14
	20
	13.5
	15.0
	
	17
	20

	Polarization gain
	dB
	2.80
	2.5
	
	2.5
	2.5
	2.80
	2.8
	
	2.5
	2.5

	Mismatch and transmission line loss including load pull
	dB
	-3.00
	-2.1
	
	
	
	-3.50
	-2.7
	
	
	

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.50
	-0.5
	
	
	
	-0.50
	-0.5
	
	
	

	Finite beam table
	dB
	-0.25
	-0.25
	
	
	
	-0.25
	-0.25
	
	
	

	Beam forming loss (one beam table fits all)
	dB
	-0.25
	-0.25
	
	
	
	-0.25
	-0.25
	
	
	

	Form-factor integration losses
	dB
	-3.50
	-4.5
	
	
	
	-4.50
	-5.5
	
	
	

	Total implementation loss (worst-case)
	dB
	-7.50
	-7.6
	
	-5
	-5
	-9.00
	-9.2
	
	-7
	-7

	Peak EIRP (Minimum)
	dBm
	35.30
	36.4
	33.9
	39.5
	45.5
	33.30
	34.6
	32.1
	36.4
	42.4


With 32 antenna elements, the antenna gain would be 19~20dBi and the TRP will be much higher than 23dBm but satisfy 35dBm maximum TRP. Then the only solution is to limit the maximum output power of each PA and it will have impact on PA design. Hence we think it is not possible or not good solution for a PC1 UE support new FWA requirements simultaneously.
Observation 2: it is not possible or not good solution for a PC1 UE support new FWA requirements simultaneously.

Meanwhile, option 1 seems imply that if UE wants to support the new FWA RF requirement, support PC1 is the precondition. Only 2 type of FWA UE are allowed with option 1:

· UE support PC1 only

· UE support both of PC1 and new FWA requirement 

It definitely add one big limitation on the new FWA UE implementation.
Observation 3: Option 1 adds one limitation on the new FWA UE implementation: support PC1 is the precondition.
According to the analysis above, we prefer option 2 for the new FR2 FWA UE.
Proposal 1: RAN4 agrees to introduce a new power class named ‘power class 5’ for the new FR2 FWA UE.
Proposal 2: Send an LS to RAN2 to inform them agreement on ‘power class 5’ introduction.
3 Conclusion

In this contribution we discussed on the open issues on FR2 FWA UE capability, according to the analysis, we have the following proposals:
Observation 1: Option 1 tries to allow an existing power class UE to indicate it supports other set of RF requirements.
Observation 2: it is not possible or not good solution for a PC1 UE support new FWA requirements simultaneously.

Observation 3: Option 1 adds one limitation on the new FWA UE implementation: support PC1 is the precondition.
Proposal 1: RAN4 agrees to introduce a new power class named ‘power class 5’ for the new FR2 FWA UE.

Proposal 2: Send an LS to RAN2 to inform them agreement on ‘power class 5’ introduction.
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